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Tsuneo Funamoto* & Ryuso Tanaka**: Karyomorphological 
studies on the genus Chrysosplenium in Japan (1) 

Four species in section Nephrophylloides 
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The genus Chrysosplenium, with wide distribution in arctic to temperate 
regions of the world, consists of approximately 55 species. About forty-six 
species are concentrated in temperate Asia, mainly in China and Japan; 14 occur 
in Japan (Hara 1957). Although chromosome studies of seven species have 
been made with the documented chromosome numbers of 2n = 22, 24 and ca. 72 
by various authors (e.g., Matsuura & Suto 1935, Hara & Kurosawa 1963, Kuro¬ 
sawa 1977, 1983), karyomorphological analysis, however, has been poorly de¬ 
scribed in most standard references. 

Materials and methods The materials collected in various places and cul¬ 
tivated in pots are listed in Tab. 1. Taxonomical treatment followed Hara 
(1957). For observation of somatic chromosomes, root tips were pretreated 
with 0.002 M 8-hydroxyquinoline for 4hrs at about 20°C, and fixed in 45% 
acetic acid for 10 min at about 2°C. The fixed root tips were macerated in a 
mixture of IN HC1 and 45% acetic acid (1:1) for about 20 sec at 60°C, stained 
and squashed in 2% aceto-orcein. Grouping of chromosomes by position of 
centromere followed Levan et al. (1964). 

Observations The chromosome numbers of the four species were all 2n = 24 
(Tab. 1). Morphology of chromosomes at resting and mitotic metaphase are 
described as follows: 

1) Chrysosplenium japonicum (Maxim.) Makino, 2n = 24 (Fig. 1A, B, Fig. 
2A). - 

The nucleus was about 6.6 pm in diameter and formed chromatin threads, 
and many chromomeric granules and chromocentral blocks were scattered in the 
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Tab. 1. Chromosome numbers and localities of four species 
of Chrysosplenium investigated. 


Species 


Chromosome 
number (2n) 


Locality 


C. japonicum 

24 


24 


24 


24 

C. tosaense 

24 


24 

C. alternifolium 

24 

var. sibiricum 


C. flagelliferum 

24 


Okayama Prefecture, Maniwa-gun, 
Katsuyama-cho, Kanpano-taki 
Shimane Prefecture, Ochi-gun, Sakurae-cho, 
Ryuzuno-taki 

Yamaguchi Prefecture, Kuga-gun, Nishiki-cho, 
Mt. Jakuchi 

Khochi Prefecture, Tosa-gun, Tosa-cho, Sameura 
Saitama Prefecture, Hannou city, Mt. Ohkura 
Hiroshima Prefecture, Saeki-gun, Yuki-cho, 

Mt. Akezu 

Hokkaido Province, Sorachi, Uryu-gun, 
Shokanbetsu 

Nagano Prefecture, Kamiminochi-gun, 
Togakushi-mura 


whole region of the nucleus at the resting stage. Approximately six chromo¬ 
central blocks per nucleus were either elliptical or spherical, and varied in 
size from 0.5-0.7 /um along the major axis (Fig. 1A). Morphology of the resting 
chromosomes is of the simple chromocenter type according to Tanaka (1971, 
1980). The somatic chromosome number of 2n = 24 supported the previous report 
of Kurosawa (1977). From the longest chromosome of 1.1 fim to the shortest 
chromosome of 0.6 ^m, a gradual decrease in size was observed in the chromo¬ 
some complement which was composed of the metacentric and submetacentrie 
chromosomes. Thus, it was categorized as a symmetric karyotype according 
to arm ratio. A satellite was observed on the short arm of the smallest 
chromosome (Fig. 2A). ;v 

2) Chrysosplenium tosaense Makino, 2n = 24 (Fig. 1C, D, Fig. 2B). ! 

The nucleus was about 6.4 ^m in diameter. The morphological charec- 
teristics of the resting chromosomes were similar to those of C. japonicum 
described above.'^Approximately ten heteropycnotic bodies per nucleus varied 
in size from 0.4-0.6)«m along the major axis (Fig. 1C). The chrorhosome number 
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Fig. 1. Photomicrographs of somatic chromosomes in four species of Chrysosplenium (2n = 24). 

A, C, E and G: resting stage. B, D, F and H: mitotic metaphase chromosomes. A and 
B: C. japonicum. C and D: C. tosaense. E and F: C. alternifolium var. sibiricum. 

G. and H: C. flagelliferum. Bar represents 2 pm. 

of this species was counted here for the first time. From the longest chromosome 
of 1.4 ^m to the shortest chromosome of 0.7 p m, a gradual decrease in chromo¬ 
some length was observed in the chromosome complement. The first to fourth 
chromosornes were classified as submedian, and the other 5th to 24th chromo¬ 
somes were classified as median. No satellited chromosome was observed. 

3) Chrysosplenium alternif olium L. var. sibiricum Seringe ex DC., 2n = 24 
(Fig. IE, F, Fig. 2C). 

The resting nucleus was about 5.8 /urn in diameter, and contained about 13 
heteropycnotic bodies in the whole region, which varied in size from 0.4-0.6 /zm 
along the major axis (Fig. IE). The chromosome number supported the previous 
report of Kurosawa (1983). From the longest chromosome of 1.2 /zm to the 
shortest chromosome of 0.7 /jm, a gradual decrease in chromosome length was 
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Fig. 2. Mitotic metaphase chromosomes of four species of Chrysosplenium. A: C. japo- 

nicum. B: C. tosaense. C: C. alternifolium var. sibiricum. D: C. flagelliferum. 

Bar represents 2 /im. 

observed in the chromosome complement composed of median and submedian 
chromosomes. No satellited chromosome was observed. 

4) Chrysosplenium flagelliferum Fr. Schmidt, 2n = 24 (Fig. 1G, H, Fig. 2D). 

The resting nucleus was about 5.6 gm in diameter, and contained about 
seven heteropycnotic bodies in the whole region, which varied in size from 
0.5-0.6 gm along the major axis (Fig. 1G). The chromosome number of 2n=24 
supported the previous report of Matsuura & Suto (1935). From the longest 
chromosome of 1.3 ^m to the shortest chromosome of 0.8 gm, a gradual decrease 
in chromosome length was observed in the chromosome complement composed 
of metacentric and submetacentric chromosomes. No satellited chromosome 
was observed. 

Discussion The somatic chromosome number of 2n = 24 of C. japonicum, C. 
alternifolium var. sibiricum C. flagelliferum confirmed the previous counts, 
while that of C. tosaense was reported here for the first time. Although C. 
japonicum showed chromocentral blocks more clearly than the other three 
species, the four species showed very similar resting chromosomes; the mor¬ 
phological feature was of the simple chromocenter types categorized by Tanaka 
(1971, 1980). 

According to Hara (1957), the four species are taxonomically clearly dis¬ 
tinguished from each other. Cytological features showed the four species had 
similar karyotypes, except C. japonicum had certain, clear chromocentral blocks 
at resting stage. Thus, it is concluded that the four species could be karyo- 
morphologically included in the same group which compatible with the taxo¬ 
nomic treatment of Chrysosplenium by Hara (1957). 
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